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Pee oaet 


On the Atowic Structure of the Solid Solutions of SOV/20-122-5-16/56 
Chromium in Nictkel : 


a certain intensification of the backsround or 
very washed-out maxina were observed at those 
places where, after tempering, werk washed-out 
cuperstructure maxima occur. The results obtained 
make it possible to draw the following conclusions: 
In the investigated Hi-Cr-alloys of 28 and 35 
éran-atomic percentage of Cr, sub-microscopic 
dowcins with on ordered Thombic Ni,¢r-strneture 


are formed during tempering, which* has several 

Possible orientations with resvect to the original 

solid solution, After wenching, which was carried out 

beginning from a high terperature (of more then 800°), 
tc only one nenr order (of the type of Ni Cr) 


rancenent of the ctons of tne two sorts’ 

production of the K-state in the Wi-cre 
tO be corvsl-tod with the for-ation of 
~inhonose:.olties iy then ns well es vith 
‘Trence of an order of the tye Pt ako in 


arrangement of atons. Thero are 4 
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Bagaryatskiy, Yu.A. SOV/70-4-3-9/32 

iin ABW aon acest nen nitty) 
X-ray Studies fof Ageing in Alwninium Alloys. Part VII. 
On the Structure of the Guinier-Preston Zones in Alloys 
of Aluminium an@ Copper 


PERIODICAL: eaghpliosratiya, 1959, Vol 4, Nr 3, pp 341-347 4 1 Plate 
ABSTRACT: The intensity of the diffuse scattering along the 
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directions (0,0,x) and (1,1.x) of reciprocal space 
for the model of the aged Al--Cu alloy proposed by Toman 
(Ref 9) has been calculated. A deviation between the 
values calculated here and those calculated by Toman 
(for 00x with x > 2.5) is found due to approximations 
in Toman‘s formula. Calculations have been compared 
With intensities measured experimentally for Al/Cu with 
ke: Cu after natural ageing. The observed intensities 
differ from those expected on the Toman model. The 
Guinier--Preston zone structure can probably be further 
refined by using ionisation methods of measuring the 
intensities of the diffuse scattering and increasing the 
number of terms used in the calculation, 
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SOV/70-4-3-9/32 
* X-ray Studies of Ageing in Aluminium Alloys. Part ViI. On the 
Structure of the Guinier~Preston Zones in Alloys of Aluminium and 
Copper 


The zero and first planes of the reciprocal lattice of 

an Al/Cu (4% Cu) single crystal were recorded (after 
ageing for 3 months) with a retigraph (KFOR) which gives 
photographs most suitable for photometry, Monochromatised 
Mo Ka radiation at 30-35 kV was used. Intensifying screens 
were used and the intensity-blackening curve had to be 
obtained by special calibration. LP but not absorption 
corrections were applied and corrections for beam 
divergence were also made. Diagrams of the observed and 
calculated intensity distributions are reproduced as are 
plates of the original photographs. 

There are 6 figures, 1 table and 17 references, 6 of 

Which are Soviet, 2 French, 5 English, 1 German and 

3 international. 
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77119 
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Bagaryatskiy, Yu. A. 


Concerning the Methods of Calculation Using Diffuse 


Scattering Photographs of Hexagonal Crystals. Brief 
Communication : 


Kristallografiya, 1959, Vol 4, Nr 6, pp 919-921 (USSR) 


An equation derived by the author in 1955 (Fiz. metal- 
lov i metallovedeniye, 1, 2, 330, 1955) for the 
calculation of cubic crystals is 


HT, (cr, 2%) == nae i+ 3 [p08] + (4-1) sf; 


where H, stands for a reciprocal lattice in which 
vector ical ta Ky» Kos Ks are expressed as 


fractions of an 3 X,y are film coordinates of diffrac- 
tion spots; a is the identity period in direct lattice; 
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Concerning the Methods of Calculation 77119 
Using Diffuse Scattering Photorraphs of SOV/70-4-6~20/31 
Hexagonal Crystals. Brief Conminication 


i is a unit vector parallel to axis OX of the X~ray 
diffraction photograph; 8, is a unit vector parallel 


to incident beam; D is the crystal-to-~film distance in 


mm; and Q = 2 + y° + De. The same equation can be 
employed for the computation of reciprocal lattice 
coordinates of any scattering point of a hexagonal 
structure, if relationships illustrated in Fig. 1 
and the resulting substitutions are taken into account. 
The quantitative relationships are: a = a2; c= 

2 fc : 
- ak 33 k 3 ath (subscripts h and c stand for 


hexagonal and cubic respectively); 
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Concerning the Methods of Calculation 77119 
Using Diffuse Scattering Photographs of SOV/70~!|-6-20/31 
Hexagonal Crystals. Brief Communication 


Fig. 1. Relationship between hexagonal and imaginary 
cubic coordinate axes. a ~ in direct lattice, b = in 
the reciprocal lattice. 


So= (i! kway. (au vt kr )ag, + (— ot + kw')a,, 
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Concerning the Methods of Calculation 77119 
Using Diffuse Scattering Photographs of SOV/70-4-6-20/31 
Hexagonal Crystals. Brief Communication 
' 
where S_ is a vector parallel to s_; u! Vv wi! are 
angular’ coordinates of the inciden® beam in a hexa~ 
gonal crystal. Vector i in hexagonal coordinates can 
similarly be expressed in terms of i (1,; Lys 13) of 


cubic coordinates using transformation determinants 


(bs - | So3 a ? Son 


iy iy fg iy ih is |? (10) 
Thus, having film coordinates x,y of a diffraction 
spot and using the above quantitative relationships 
one can compute the reciprocal lattice vector 
coordinates, and identity periods a and ec and the 
other values involved. There is 1 figure; and 3 
references, 1 Soviet, 1 U.S., 1 U.K. The U.S. and 
U.K. references are: M. J. Buerger, X-Ray Crystallo- 
graphy, New York, 1942; A. Taylor, An Introduction to 

Card 4/5 X-Ray Metallography, London, 1945. 
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AUTHORS: Bagarvatskiy, Yu. A., Kolontsova, Ye. V. 

TITLE: A Method of Accelerated Growth of Single Crystals of 
Aluminum and of Its Allcys by Recrystallization. Brief 
Communications 


PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 6, pp 935-936 (USSR) 


ABSTRACT: Having slightly altered the known method of single- 
erystal growth from plasticaliy deformed aluminum or 
its alloys (M. 0. Kornfeld, Phys. ZS der Sov. Un., 4, 
668, 1933), the authors produced the desired crystals 
within a day and without complicated thermostatic 
devices. After numerous trial experiments they found 
that rods of technically pure aluminum (99.5% Al) and 
of Al alloys containing 4% Cu, or 3% Cu + 1% Mg, or 
10% Zn turn into large crystals after being plastically 
deformed to a certain critical degree, immediately 
annealed below the temperature of recrystallization, 
and relaxed for several hours. They produced 0.8- to 


Card 1/3 l-mm wire by cold drawing polycrystalline specimens 
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A Method of Accelerated Growth of Single 77129 
Crystals of Aluminum and of Its Alloys SOV /70-4 -6-30/31 
by Recrystallization. Brief Communications 


of 3- to 4-mm thick rods. After the thermal treatment 
and relaxation the single crystais had a length up to 
150 mm in technically pure Al wire; 3C to 40 mm in Al 
+ Cu; 10 to 15 mm in Al + Cu + Mg; and 3 tc 4 my in 

Al + Zn. Additional annealing at 600° C did not make 
the crystals any longer but lowered their quality. 

The method failed to produce large single crystals of 
highly pure aluminum (99.99% Al). They were produced 
by placing the preliminarily annealed, stretched (2 to 
3%) polycrystalline specimens into a cold furnace, 
raising the temperature to 450° C, annealing at this 
temperature for 5 to 10 hr, raising the temperature 

to 600° C, keeping tne temperature of recrystallization 
for 4 to 6 hr, and cooling the specimens slowly with 
the furnace. The resulting single crystals were 60 to 
70 mm long. The long single crystals can easily bend 
under their own weight and their structure be damaged. 
The crystal boundaries in Al wire are easily exposed 


Card 2/3 by etching with HF, HCl, H,0 solution and in Al + Zn 
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“ A Method of Accelerated Growth of Single 77129 


Crystals of Aluminum and of Its Alleys SOV/70-4-6~30/31 
by Recrystallization. Brief Communications 


with HF, HNO, and glycerin. There is 1 table; and 8 
Soviet references. 


ASSOCIATION: Moscow State Unive 


rsity imeni M. V. Lomonosov (Moskov- 
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Yy universitet imeni M. v. Lomonosova) 


SUBMITTED: January 9, 1959 
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More on K-ray diagrams with satellites. Kristallografiia 5 no.4: 
535-539 Jl-Ag '60. (MIRA 13:9) 


1. Institut metallovedeniya i fiziki metallov TSentral'nogo nauchno- 
issledovatel 'skogo institut chernoy metallurgii. 
(Solutions, Solid-~-Spectra) (Alloys---Spectra) 
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AUTHORS : Ba garyatskiy, Yu.A. and Tyapkin, Yu.D, 


TITLE: Additional Structural Data on the Decomposition 
of Supersaturated Solid Solutions of Titanium in 
Nickel and Nichrome 


PERIODICAL: Kristallografiya, 1960, Vol. 5, No. 6, 
pp. 882 - 890 + 1 plate y 


TEXT: A detailed study has been carried out of the crystal 
structure of nickel-~titanium and nickel-chromium-titanium 
alloys during the decomposition of the supersaturated solid 
salutions from the initial stage when the titanium distribution 
1s nonuniform, to the final stage when a hexagonal phase is 
precipitated, The binary alloys containing 11.8 and 14.1 at.% 
titanium and the ternary alloys containing 16.5 at.% chromium 
and 8,5 at.% titanium were investigated by ageing at 700 and 
800 -C for various times, In the initial stage of 
decomposition, microregions rich and poor in titanium were 


formed, Both the titaniume-rich and titanium-poor regions 
Card 1/4 
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Additional Structural Data on the Decomposition of Super- 
saturated Solid Solutions of Titanium in Nickel and Nichrome 


could deviate from cubic symmetry and could become tetragonal. 
in the binary alloy containing 14 at.% titanium and in the 
ternary alloy, the titanium--poor regions became tetragonal 
with a c/a ratio of 0.999 + 0,001: in the binary alloy 
containing 12% titanium, the titanium-rich regions were 
tetragonal with cfa = 1,003 3 0,001. Thus, the tetragonal 


structure was not caused by metastable Ni,Ti compound, as has 


been proposed (Refs: 3; 7). When the precipitate of the 
hexagonal n>phase Ni,T3 first appears, the regions of beth 


types became tetragonal with the above axial ratios. The 
c-axes of all the regions were in the same direction so that 
the initial monocrystal as a whole appeared to be tetragonal. 

As precipitation of the hexagonal phase cccurred, 
recrystallisation of the regions poor in titanium also accurred, 
which resulted in part or the whole of the monocrystal becoming 
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Additional Structural Data on the Decomposition of Super~ 
saturated Solid Solutions of “itanium in Nickel and Nichrome 


polycrystalline, After several thousand hours the binary 
alloy with 14% titanium remained monocrystalline but the 
ternary alloy did not, The transformation to a polycrystal 
did not occur for the ternary alloy at 850 °c, 
Recrystallisation was explained by stresses arising in the 
monocrystal, 

Acknowledgments are made to B.A. Mel'nikov for his assistance 
in the experimental part of this work, 

There are 5 figures, 1 table and 20 references; 10 Soviet 
and 10 non-Soviet, 
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AUAORS: Bagaryatskiy, Yu. A., Ivanovskaya, L. Ye. 
ann ¢ v\ VAL 
TITLEs The Shape of the Phase Diagram”’of Ni ~ NiAl ~ Mo Alloys 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 2, pp. 339-342 


TEXT: The authors mention that hitherto not even a ternary phase diagram of the 
alloys Ni - Al - Mo has been set up, not to speak of nickel alloys.containing 

Al and Mo with even more components. The authors obtained the alloys by melting 
pure substances in a high-frequency furnace in an argon atmosphere. For 100 hours 
the alloys were homogenized in the vacuum furnace at 1200°. Those richest in 
aluminum were again homogenized for another 2 hours at 1500°. In accordance with 
the intended investigation of the alloys by means of 3 isothermal cross sections 
at 12009, 1000° and 800°, the three series of samples were thermally treated as 
follows: 1) for 100 hours at 1200° ——» hardening; 2) at 1200° for 100 hours aad 
another 100 hours at 10009 ——> hardening; 3) for 100 hours at 1200° and another 
100 hours at 1000° plus 100 hours at 800° —» hardening. The alloys obtained 
were microstructurally and radiographically examined. Table 1 gives the results 
obtained at 1200°. The corresponding isothermal cross section and the borderlines 
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Alloys B011/B002 


of the p range at B00° and 4000° are shown in Fig. 1. The data on the binary 
systems Ni - Al and Ni - Mo (Refs. 7, 10, 11) were also used in the formulation. 
They are in good agreement with the authors! results on the binary alloys a - zh 
at 1200°. In the alloy zh, the S-phase (NiMo) predominates in all three 
temperatures (Fig. 2a). Table 2 gives the angle of reflection of the S-phase 
determined by the authors (by K,Cu radiation). The relative intensity of the 
lines is also given. The d-phase hardly dissolves Al. Alloy No. 29 (only 
containing 2 1/2 atom % of Al) thus already consists of y- and %-phases (solid 
solution on the basis of Mo) (Fig. 2b). The same systems of lines are visible 

in the radiograph of alloy No. 15. Hence the conclusion contradictory to Ref. 3, 


that neither the existence of NizAl + NiMo(y;! + 6) within the two-phase state, 
nor the existence of the solid solution Ni + een + NiMo(7 + 7! + &) is possible. 


Table 1 shows that the results of the radiographic and microstructural 
investigations on the whole are in good agreement, provided the quantities of 
any phase are not too small for being radiographically proven. Exceptions: 
elloys No. 22 and 23 in which the §-phase cannot be determined radiographically. 
For unknown reasons it was impossible to determine the microstructure of alloys 
No. 23 and 24. Phases + and 7! can only be distinguished in micro-photographs 
(Figs. 3b and 3g), while their radiographs gave identical pictures. There are 
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3 figures, 2 tables, and 14 references, 6 of which are Soviet. 
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- Bagaryatskiy, Yuriy y_ Aleksandrovich, Doctor of Physics and Mathematics; Yakov 
Mendelevich Golovchiner; Vera Alekseyevna j Emmanuil Zel'manovich Kaminskiy, Candi- 
date of Physics and Mathematics; Viktor Mikhaylovich Kardonskiy; Vladislava 
Kazimirovna Kritskaya, Candidate of Physics and Mathematics; Leonid Ivanovich Lysak, 
Doctor of Technical Sciences; Yuriy Andreyevich Osip'yan; Mark Davydovich Perkas ’ 
Candidate of Technical Sciences 3 Vladimir Moiseyevich Rozenberg, Candidate of Tesh- 
nical Sciences; Naum Isaakovich Sandler, Candidate of Technical Sciences 3 Nadezhda 
Trofimovna Travina, Candidate of Physics and Mathematics; and Lev Markovich Utevskiy, 
Candidate of Technical Sciences. 


Rentgenografiya v fizicheskom metallovedenii (Radiography in Physical Metallography) 
Moscow, Metallurgizdat, 1961. 368 p. 5,200 copies printed. 


Sponsor’: ; Agencies: Gosudarstvennyy nauchno-ekonomicheskiy Sovet SSSR. Tsentral'nyy 
nauch.io~issledovatel'skiy institut chernoy metallurgii im. I1.P. Bardina. Institut 
mevallovedeniya i f'iziki metallov. 


Ed. (Title page): Yu. A. Bagaryatskiy; Ed. of Publishing House: Ye.N. Berlin; Tech. 
Ed.: Ye.sB. Vaynshteyn. 
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AUTHORS : Tyapkin, Yu.D., Bagaryatskiy, Yu.A. and Gavrilova, A.V. 
nar TS 

TITLE: Study of the changes in crystal structure of nickel- 


beryllium alloys in the early stages of ageing 
PERIODICAL: Kristallografiya, 1961, Vol.6, No.4, pp.560-567 + 3 plates 


TEXT: Single crystals of Ni-Be alloys containing 2.2% Be were 
quenched from 1100°C and aged at 425 or 500°C, The change in 
hardness (Rockwell B) with the total soaking time during tempering 
(in minutes and hours) is shown in Fig.1. The alloys were 
studied by X-ray analysis to elucidate the changes in structure. 

In the early stages of ageing (30 min to 2 hours at 425°C) the 
formation of Guinier-Preston zones considerably enriched in 
beryllium occurs, They are in a plate-form of 1 to 2 atomic layers 
thick and parallel to the (100) planes in the matrix, At the same 
time all the solid solution is less-rich in beryllium and 
approaches to the equilibrium state. The depleted matrix divides 
into separate blocks which at first have different orientations one 
from another, The blocks are elastically distorted, There are 
cracks with thickness of the order of 20 to 30 R in the matrix 
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along the (110) planes. zones increase in size, 
ase appear and orientated 
one axis of the 


which reaches 20%, 
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AUTHOR: Bagaryatskiy, YuseAcs Dootor of Physic o-Mathematical Scien- 
cr ee at 


TITLE: Regularities in the atomic’ structure mechanism of ageing in 
alloys according to the data of X-ray diffraction studies 


SOURCE: Dnepropetrovsk. Institut metallovedeniya i fiziki metallov. 
Problemy metallovedeniya i fiziki metallov, no. 7, Moscow, 
1962, 177 - 197 


TEXT: This is a review article, based on a paper presented at the 
Vsesoyugznoye nauchno-tekhnicheskoye soveshchaniye po teoreticheskin 
voprosam metallovedeniya (All-Union Scientific-Yechnical Conference 
on Theoretical Problems in Metallography), held in November, 1958, in 
Moscow. The author discusses critically the published work on the age- 
ing of various alloys, including steels. The X-ray crystallographic i 
and electron micrographic data are considered. The information avai~ 
lable suggests a three-stage ageing process: 1) Redistribution of 
atoms within a solid solution without any change of structure detec- 
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table by X-rays; 2) Actual precipitation of a second phase with a dif- 
ferent crystal structure; and 3) Increase in size and refinement of 
the structure of the precipitate. There are 7 figures and 97 referen~ 
ces: 55 Soviet-bloc and 42 non~Soviet—bloc. The 4 most recent refer~ 
ences to the English-language publications read as follows: E.l. Har- 
mon and A.R. Troiano, J. Metals, 9, no. 10, Fall meeting report, 57, 
1957; M.- Hansen and H. Anderko, Constitution of Binary Alloys, New 
York, London, p. 675, 1010, 1958; Reb. Nicholson, G. Thomas, and Jd. 


Nutting, J. Inst. Metals, 429, 87, no. 12, 1959; HM. Otte, Trans. 
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TITLE 3 On the nature of the w-phase in quenched titanium alloys 


PERIGDICAL: Referativnyy zhurnal, Metallurgiya, no. 12, 1962, 32, abstract 
ieT204 ("Sb. tr. In-t metalloved, i fiz, metallov Tsentr. nels 
in-ta chernoy metallurgii", 1962, v. 7; 307 - 314) 


TEXT; This is a reviewing report submitted to the V. International Con- 
gress of Crystallographs (Cambridge, England, August 1960). On the basis of 
analyzing the results of a great number of studies, the conclusion is drawn . 
that the w-phase in Ti-alloys showld be considered as a martensite phase of a . 
special kind, The characteristic feature in the formation of martensite phases / 
of this kind is the absence of a relief on the section surface, There are 


—— 
30 references. 


P, Novik 


[Abstracter's note:. Complete translation] 
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TITLE: ‘he dimensions of the spots in X-ray diffraction 


photographs from single crystals and their relationship 
to the sizes and relative disorientation of the blocks 
and to seatter in the values of the lattice periods 


PERIODICAL: Kristallografiya, v.7, no.6, 1962, 886-894 


TEXT: A geometrical analysis is made of the spot shape in 


oscillation and rotation photographs, Laue photographs and 

diffuse scattering’ pictures when the following three disturbances 
to the crystal lattice are present: (a) the effect of small 

block dimensions (mosaicity) is, if the blocks have dimensions L, 
to expand the reciprocal lattice spots into spheres of radius L/L} 
(b) disorientation spreads out the reciprocal lattice point over 
an are or segment of a sphere of radius Hpp13 (c) variation in 
the lattice period extends the reciprocal lattice points 

radially so that they extend from A/d, to A/dg, where dj 
and do are the limits for the spacing of the particular set of 
planes. In each case the extent of the diffracting region as the 
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extended spot sweeps through, or lies in, the Ewald sphere is 
calculated. The combination of two of these effects is 
estimated: (a) and (b) are one possibility, (a) and (c) another, 
(b) and (c) the third, ‘These results have been applied to the 
case of an alloy TiCr with 7% Cr quenched from 1000°C and 
tempered at 400°C for 50 hours. This leads to the formation of 
the’ a-=phase in the initial fB-phase. In oscillation photographs 
the spots are sharp from both phases but in Laue pictures there 
are streaks, From these it can be calculated that the 
disorientation of the a-phase is 1 to 1,5° and that the 
dimensions of the blocks of the $-phase are about 200 to 300 A. 
There is no scatter in lattice period. The angular disorientation 
of the f-phase is about 1°. The above information results from 
the combination of measurements from the different kinds of 
photographs. Besides this it is found that the relative 
orientation of the two phases is 


(110) B [} (0001) « 
(112) 6 {j (1120) 


as in pure Ti. 
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AUTHORS ¢ Bagaryatskiy, Yu.Ae and Nosova, G.I. 


TITLE: The p.—- o transformation in titanium alloys on 
quenching - a martensitic transformation of a 
special kind 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.3, 1962, 
415-425 


TEXT: The present investigation was carried out on Ti-Cr 
alloys containing 5-14% Cr. In alloys with 5-8% Cr the w-phase 
was formed by quenching from the p-phase. In alloys richer in 
Cr, it covld be formed by super-cooling, for example, to -186 °C. 
Samples containing g-11.5% Cr were also compressed to 10, 20 

and 50% deformation. No change in phase composition was noted 
as a result of this deformation. Thus, with a sufficiently high 
concentration of chromium, the formation of w-phase would take 
place only by diffusion of the alloying element. Experiments 


with alloys containing 5, 6 and 8% cr were carried out using 
high rates of cooling (8000-11000 °/sec) on thin-walled 
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TITLE: Changes in the structure of Al~Mg and AV Mg-Za alloys on aging and their effect on 
the mechanical properties 0 x4 the alloya] 


SOURCE: AN SSSR. ee Metally, no, 1, 1966, 126-135 


TOPIC TAGS: aluminum base alloy, magnesium, zinc, phase composition, metal aging, 
tempering 


ABSTRACT: Differences in the atomic dimensions of alloy components may markedly in- 
fluence the mechanism of phase transformations in alloys and particularly the decomposition 
of supersaturated solid solutions, For this very reason, it is of special interest to study the 
aging of Al-Mg and Al-Mg-Zn alloys, whose components differ greatly in atomic radii, and in 
which tempering at 50-400°C may lead to the decomposition of the supersaturated o-solid ° 
solution with the formation of the equilibrium phases a and B(Al,Mg,) whose crystalline 
structure has been variously defined as hexagonal and complex-cubice Regarding Al-Mg alloyn 
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there exist conflicting opinions on the structure of phases segregating in these alloys during 
their tempering. Thus some investigators believe that the metastable phase 8' is the first - 
to form, while others conclude that the equilibrium phase B with a more or less distorted : 
structure segregates already in the early stages of tempering. To clarify this question, the . 
alloy of Al + 9.4% Mg was radiographically examined following its quenching from 440°C and 
tempering at 150, 218, and 270°C, Findings: the decomposition of the solid solution during teyn- 
pering at 150°C occurs much more slowly than at 218 and 270°C but the phase segregating int 
the early stages of tempering at 150°C is the same p-phase as that segregating at higher tempe- 
ratures. As for the Al-Mg-Zn ternary alloys, by contrast with the Al-Mg binary alloys, they 
are capable of natural aging, In this connection the authors investigated the effect of different | 
atomic ratios of Mg to Zn (1:1 and 1:2) on the nature of decomposition of the solid solution | 
following both natural and artificial aging} "thus establishing that the sequence of structural 
. changes during the aging of the Mg-rich Al-Mg-Zn ternary alloys (Al + 4 wt.% Mg + 5 wt. % Zn) 
is the same as in Mg-poor alloys of this kind (Al + 2 wi.% Mg + 5 wt.% Zn), but in the Mg-rich 
alloys these processes occur much more rapidly. In the Al-Mg alloys hardness, ultimate 
strength and yield point begin to increase during the initial stage of tempering and go through 
two maxima -- one very early during tempering (within the first 3-10 min) and the other, ac- 
companying the segregation of substantial amounts of the B-phase, In the Al-Mg-Zn alloys. meee 
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mechanical properties also increase during the initial stage of aging; they decrease only 
after prolonged tempering (more than 250 hr at 150°C), i.e. clearly, following coagulation 
oe 


of particles of the T-phase, Orig. art, has: 8 figures, 3 tables. 
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{Reconstruction of the mining industry and the improvement of the 
surface complex of mines in the Donets Basin; proceedings of a 
conference in Stalino, November 19-21, 1951.] Rekonstrukteiia 
gornogo khosiaistva i sovershenstvovanie poverkhnostnykh 
kouplelwov ugol'nykh shakht Donbassa; trudy soveahchaniia v 

&- Stalino, 19-2] noiabria 1951 g&- Moskva, Ugletekhisdat. 1952. 
245 p. ([Microfilal (MLRA 9:2) 
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Soviet coal industry; on the fortieth anniversary of the Great 

October Socialist Revolution} Ugol'naia pronyshlennoat' SSSR; 
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(Coal mines and mining) 
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Translation from: Referativnyy zhurnal, Geologiya, 1957, Nr 7, 
p 212 (USSR 


AUTHOR: Bagashev, M. K. 


na ea a 
TITLE: On the Criterion of Mine Productivity and Means for 
. Increasing This Productivity (O norme rentabel ‘nykh 
shakht i putyakh yeye povysheniya) 


ABSTRACT: Bibliographic entry on the author's dissertation for 
the degree of Candidate of Economic Sciences, 
presented to the Moscow Mining Institute (Mosk. gorn. 
in-t) Moscow, -1957 


ASSOCIATION: Mosk. gorn. in-t (Moscow Mining Institute) 
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Coal wines and mining) (Automatic control) 


fea Sieg tg CD ate 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010004-2" 


RE RDP86- 


EE = 


wohlis ftrtiee yy, pp = eee 

“"' “BUCHVEV, V.K!, prof., doktor tekhin. nauk; KALININ, R.A., dotsont; KORABLEV, 
A.A., kand, tekhn. nauk; MONIN, G.I., indh.; BELYAYEV, V.S., kand. 
tekhn. nauk; MERKULOV, V.Ye., inzh.; ALEKSEYENKO, V.D., inzh.; 
IL'SHTEYN, A.Mo, kand, tekhm.nauk; GELESKUL, MiN., kand. tekhn nauk; 
KOBISHCHANOV, M.A, kand. tekhn.nauk; DOBROVOL'SKIY, V.V., kand, 
tekhn. mauk; MALYSHEV, A.G., inzh.; VOROPAYEV, A.F., prof., doktor 
tekhn. nek; LIDIN, G.D., prof., doktor tekhn.nauk; TOPCHIYEV, A.V.,y 
prof.; VEDERNIKOV, V.1., kand. tekhn.nauks KUZ'MICH, I.A., kand. 
tekhn. nauk; LEYTES, Z.M., inzh.s SYSOYEVA, V.A., kand. tekhn, mask; 
MELAMED, Z.M., kand. tekhn.nauk; CHERNAVKIN, N.N., inzh.; 
KARPILOVICH, M.Sh., inzh.; MEL'KUMOV, L.G., inzh.; BOGOPOL'SKIY, 
B.Kh,, inzh.; FROLOV, A.G., doktor tekhn.naik; KAVOSTOV, F.K., 
inzh. 3 BAGASHEV, -M.K., kand, tekhn. nauk; KAMINSKIY, I.N., inzh,; 
PETROVIUHs Jeley 03 ZHUKOV, V.V.»5 red. izd~vas; LOMILINA, L.N., 
tekhn. red.; PROZOROVSKAYA, V.L., takhn. red, 


[Mining engineers’ handbook]Spravochnik gornogo inzhenera. 
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(Mining engineering--Handbooks, menuals, etc.) 
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AUTHORS: Bagatov, B.N.3 Martynov, V.N.3 Povarov,; V.S. 
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TITLE: Progressive Trends in Production ef Forgings for Steam and Gas Tur- 
bine Blades 


PERIODICAL: Kuznechno-shtampovochnoye proizvodstvo, 1960, No. 1, PP. 17 - 19 
TEXT: Brief general information is given on new sei thon Uemeana aethiate” 
for turbine and compressor blades 4” TsNITIMASh has developed a new technology con- 
sisting in extrusion and rolling operations, and straightening combined with heat Vv 
treatment. The first experimental blades for the 7th stage of P'T-600-6 (GT-600-9 
turbine and l4th and 16th stages of BK-50-1 (VK-50-1) are shown (Figs. 1 and 2) 

in shaping stages beginning with cylindrical billet and ending with ready forged 
blade. For comparison, the forging equipment used in industry at the time being, 
and suggested by LF VPTI on Leningradskiy filial VPTI tyazhelogo mashinostroyentya 
(Leningrad Branch of VPI of Heavy Machine Build ) and by TsNITTMASh is listed 
in tables (Table 1 and 2). All methods give the same 2 - 3 mm machining allow- 
ance, but the new method requires simpler equipment and less power. The TasNOTMASh 
version (right in Table 1) takes a specialized 1,000-ton hydraulic press for ex- 
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trusion; specialized 315-ton forging rolls for rolling, and a special 2,000-ton 
press for straightening-sizing The general trend is organization of specialized 
production centers. Organisational suggestions have been made also by NIAT. 
TsNITTMASh has suggested five plan versions for line production of blade forg- 
ings for stationary steam and gas turbines. All systems either eliminate milling, 
oY require only little of it, raise the metal utilization coefficient from 0.2 to 
0.5, and cut the work and costs from 35 to 50% compared to the present production 
practice. An approximate equipment layout is shown (Fig. 3) for production of 
turbine and compressor blades with constant as well as varying cross section area 
and without reinforcement of the work portion. A hot-rolled round bar is 
straightened in machine "1", passes to a centerless stripping machine "a" for re- 
moving surface defects, then it is heated, and cut into bianks in a special die 
in a crank press, "3", then the blanks are heated without formation of scale to 
the temperature of the upper deformation interval, lubricated, flattened and ex- 
truded in a special press, "4", in single heating, cleaned after cooling in the 
installation "5", they pass into inspection and go on into the heating furnace 
"6" with protective atmosphere, pass into special forging rolls "7" and from 
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there into the first die groove, then into the second die. Here the blade is de- 
formed to the final size, and twisted in the output if necessary. Rolled forg- 
ings are cleaned, pass inspection, and go into heat treatment on the furnaces "8" 
and "9", and into the straightening press "yo". This process has been tested in 
experiments at TsNIITMASh, and no deterioration of metal stracture has been ob- 
served. The blade material is mentioned to be 2X13 (2Kh13)l@steel. Foreign prac- 
tice in production of turbine blades is also briefly outlined, and reference is 


made to a German article (Ref. 2). There are 3 figures, 2 tables and 2 refer- 
ences: 1 Soviet and 1 German. 
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Measurement of the specific heat Cy of argon near jis — 
criticesl point 
Zhurnal eksperimental 'noy i teoreticheskoy fiziki, v. é3, A 
no. 2(8), 1962, 728-729 


PIGLE: 
eSRIODICAL: 


puxP:. Phe dependence of the specific heat of argon on the temperature 
near the critical point was studied with the aid of a technique developed 
vy &. Ve Voronel! and P. G. Strelkov (PTE, 6, 111, 1960). Near the 
critical point (transition from the two-phase system “Liquid-vapor into a 


at a density of 0.521 g/em’ Cy tends to infinity. 
between the specific heats of the heterogeneous 


e regarded as a jump in specific heat. It 
The jump ocourred at 150.5°K (critical 


homogeneous system) 


fhe limit of the aifference 
and homogeneous phases can db 
amounts to 20 cal/mole-deg. 


temperature 450.7°K). There are 2 figures. 
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